Introduction

1
Modern hospitality revenue management (RM) practices are evolving quickly in an increasingly 2 competitive business environment. Revenue managers must understand the behavior of decision 3 makers when establishing their pricing strategies. For example, if a guest values a hotel room with 4 an ocean view much more than one with a city view, managers may set up their room price fences 5 accordingly (Masiero, Heo, & Pan, in press). Deriving a utility function from the decision makers 6 can guide the construction of rate fences and help the hotel achieve maximum revenue (Goldberg, 7 Green, & Wind, 1984). 8 However, the decisions of consumers are far from perfectly rational: they are affected by limited 9 knowledge, emotions, and reference points (Gigerenzer & Selten, 2002) . Prospect theory reveals 10 several key aspects of consumer behavior, namely, reference dependence and loss aversion 11 (Kahneman & Tversky, 1979) . Theoretically, such diversion indicates the imbalance between the 12 values that guests place on different gains or losses and on different hotel attributes. Such diversion 13 also allows the revenue managers of hotels to arbitrage between increased and decreased prices or 14 to grant and remove certain hotel attributes or conditions. If the guests from different market 15 segments have varying degrees of imbalance, hotel managers may set up more refined pricing 16 fences on each segment to increase their revenues.
17
Stated choice experiments are widely implemented to calculate consumers' utility functions 18 (Louviere, Hensher, & Swait, 2000) . This study performs a stated choice experiment and utilizes 19 discrete choice modeling techniques to investigate the applicability of asymmetric preference, as 20 introduced by prospect theory, in choosing a room in a single hotel property. Hotel room choices 21 were collected from 651 guests. The asymmetric preference of these guests across different hotel 22 attributes is validated by considering their current room as their reference point. The results show 23 that the weights of gains and losses also vary across different market segments. Hotel revenue 24 managers can utilize these findings when setting up rate fences and making strategic pricing 25 decisions. 26 
27
Literature review 28 29 Prospect theory has been applied in various areas, including economics, finance, decision sciences, with a reference point (Kőszegi & Rabin, 2006) . This reference-dependent preference (Munro & 1 Sugden, 2003; Tversky & Kahneman, 1991) suggests that individuals evaluate outcomes as gains 2 or losses relative to a neutral reference point. Given that the reference point categorizes outcomes 3 into gains or losses, the evaluation of outcomes differs above or below such reference point. 4 Individuals react more strongly to losses than to gains (Kahneman & Tversky, 1979 Several tourism and hospitality researchers have adopted the concept of reference point to explore 9 various topics, including destination choice (e.g., Nicolau, 2011; , human resources (e.g., 10 Matzler & Renzl, 2007), customer satisfaction (e.g., Füller et al., 2006) , online consumer reviews
Prospect theory
11
(e.g., Park & Nicolau, 2015) , fairness adjustments in the airline and hotel sectors (e.g., Mathies et that consistently provides quality service tends to be viewed more favorably than hotels that 26 inconsistently provide better quality. This is because customers tend to overweight a decision 27 outcome that can be obtained with certainty. Furthermore, the isolation effect of prospect theory 28 suggests that customers do not seriously consider the product characteristics that are common to 29 all alternative options in their choice set, thereby producing inconsistent context-dependent 30 preferences (Oh, 2003) . Few researchers in the hospitality field have further discussed the 31 implications of the framing effect of prospect theory in the RM pricing context. Framing effect 32 refers to the way in which a choice can be influenced by how such choice is presented to the 33 consumers. Prospect theory implies that the changes from reference points may be valued 34 differently depending on whether they can be classified as gains or losses. Specifically, individuals 35 tend to be more sensitive to losses relative to their reference point than to gains. In other words, 36 loss aversion indicates the asymmetric effects of gain and loss situations on various purchase-37 related evaluation situations. In RM pricing, Wirtz (2003, 2007) validated that those 38 5 price differences that are framed as gains are perceived as fairer than those that are framed as losses 1 even if these situations are economically equivalent.
2
Repeat purchase behavior of consumers 3 Many service businesses are not only concerned with attracting new customers, but also with 4 maintaining repeat customers because attracting a new customer requires more efforts than 5 retaining an existing one. Long-time customers are more profitable to service providers as they 6 tend to purchase more frequently and in greater quantity than new customers (Reichheld & Sasser, 7 1990 ). Depending on the industry, a 5% increase in customer retention leads to a 25% to 85% The relationship marketing literature suggests that despite its importance in encouraging 
22
(1992) defined relationship commitment as an enduring desire to maintain a valued relationship. In summary, the consumer repurchase behavior literature shows that the past experience of 11 consumers with the same product or service is a fundamental aspect of their repurchase decision.
12
By using the current room of hotel guests as their reference point, the present study investigates were available at the hotel. These attributes and their respective levels are presented in Table 1 . A pilot study, based on a fractional orthogonal design, was conducted to verify the clarity of the The efficient design adopted for the main survey was generated using Ngene software 2 (ChoiceMetrics, 2012). In total, 12 choice tasks were included in the final design, each composed 3 of two hypothetical room alternatives (i.e., Room A and Room B). To reduce the overall length of 4 the survey and to minimize respondent fatigue, the 12 choice tasks were split into two blocks, each 5 of which contained six choice tasks. The assignment of choice tasks to the two blocks was 6 performed by the software ensuring minimum correlation between blocks and design attributes 7 (ChoiceMetrics, 2012). Table 2 reports the 12 choice tasks composing the efficient design.
8
Respondents were randomly assigned to either first or second block and for each choice task they 9 were asked to state their preference between the two hypothetical room alternatives. As part of the survey, the hotel guests were asked to describe the room in which they were currently 14 staying. Among the seven attributes that were used in the experiment, two (i.e., "free mini bar" 15 and "guest smartphone") were invariant in real life because all guests enjoyed the same treatment, 16 whereas the other five (i.e., "view," "floor," "access to hotel club," "cancellation policy," and 17 "room price per night") reflected the different options that were available to hotel guests at the 18 time of their booking. For these five attributes it was therefore possible to illustrate the preferences 19 of the guests as a function of the attribute levels that were chosen for their current stay. In fact, 20 current stay can be considered as a reference in the valuation of a future repurchase. Therefore, the 21 role of current experience in the formation of the preference for a choice task that involves a repeat 22 purchase can be investigated.
23
The survey was conducted in the hotel lobby by trained student assistants who approached the 24 hotel guests according to a systematic counting rule. A total of 808 hotel guests participated in the 25 survey. Although the choice experiment was completed by all respondents, missing data were 26 registered, particularly on the data regarding the rooms in which the respondents were currently 27 staying. Given the relevance of this information to the present study, the following analysis was 28 exclusively based on a subset of 651 observations that included the full set of information about 29 the current stay of the guests. The descriptive statistics of the excluded cases were also analyzed 30 to ensure that no distinctive patterns were present in the missing data. The mean values were 31 compared through independent sample t-tests, and no statistically significant differences were 32 observed between the socio-demographic variables of the excluded and included cases. Table 3 33 summarizes the descriptive statistics of the sample. With regard to the attributes that were associated with their current stay, 49% of the guests enjoyed 1 the harbor view, 28% had access to the hotel club, and only 15% opted for a rate that included a 2 refundable policy. The hotel guests were evenly assigned to the available floors (from 10th to 27th) 3 for an average room rate of HK$2,434 per night. The majority (73%) of the respondents stayed in 4 the hotel as part of a leisure trip for an average of 3.65 nights, with two-and three-night stays being 5 the most popular options. A consistent share (38%) of the sample reported a monthly household 6 income of US$9,000 or higher. English-speaking countries, such as UK, US, and Australia, were 7 most represented in the sample. Chinese guests accounted for only 7% of the sample. specification, the utility that is associated with hotel guest n for alternative j in choice task s can 
21
where α represents the alternative specific constant that is introduced in J-1 alternatives, βk is the 22 coefficient that is associated with attribute xk, and ε refers to the unobserved error that is assumed 23 to be an independent and identically distributed extreme value type 1.
24
Under a reference-dependent utility specification, different coefficients are estimated according to 25 whether the attribute represents an improving or worsening condition as compared with the current
26
(i.e., reference) attribute level that is experienced by the respondents in their current stay. In this 27 context, the utility function can be specified in terms of the deviations between the reference and 28 attribute levels as follows: 
30
where β(imp) and β(wors) are the coefficients that are associated with improving and worsening
31
conditions for the reference-dependent attributes "price," "floor," "view," "access to hotel club," 32 and "cancellation," whereas βk is the coefficient that is associated with the k invariant attributes
33
"free mini bar" and "guest smartphone." The reference-dependent attributes are specified as 34 follows: As shown in equations 2a to 2e, the attribute that is associated with an improving condition takes 
21
The individual-specific parameters for the improving and worsening conditions that were 22 estimated in the choice model were further used to perform a cluster analysis of the five attributes characterized with respect to a set of specific variables, and mean comparison tests were performed 1 to investigate the clusters and to discuss the managerial implications. Table 4 reports the results from the mixed logit model. The estimates are highly significant, thereby for the worsening condition, whereas a positive and significant effect is estimated for improving 24 condition. This finding can be attributed to the low frequency of respondents who have availed of 25 the refundable cancellation policy (see Table 2 ). Only 15% of the respondents have actually 26 experienced a worsening condition for the "cancellation" attribute in the stated choice experiment. HK$361 compensation to stay in rooms that are 10 floors lower, but will not be willing to pay to 4 stay in rooms that are located in higher floors (Table 5) . Therefore, on average, the guests value 
Results of Cluster Analyses
14
The individual parameters were retrieved for each significant random coefficient and treated as 
26
The hierarchical Ward's classification method was initially used to establish the number of and household income categorized into six range levels. (Table 6 ), the guests in this segment report the highest room rate paid for the reference 20 stay and the highest household income. This segment also has the highest share of Australian 21 citizens (21%) and does not include Chinese citizens.
22
Segment 3: Benefit maximizers. This segment represents the majority (55%) of the total sample.
23
Both the improving and worsening conditions are perceived as above average, although a 24 worsening condition is weighted twice as important as an improving condition. Similar to segment 25 1 in terms of the characterization of the selected variables (Table 6 ), the frequency of two-night 26 stays (19%) is lower than that of three-night stays (23%) in this segment. (Table 7) , only 10% of the guests in this segment have selected a harbor-1 view room for their reference stay. (Table 7) . worsening condition. This segment also has the highest proportion of business travelers (32%) and 10 three-night stay guests (25%) ( Table 7) . worsening conditions (i.e., loss of club access benefit) and a below average utility for 17 improvements (i.e., upgrade to club access). Compared with those in other segments (Table 8 ), a 18 low proportion (7%) of guests in this segment has selected a club room for their reference stay.
19
This segment also has the highest share of Chinese guests (11%) and the lowest share of Australian 20 citizens.
21
Segment 2: Neutral. The individuals in this largest segment (67% of the total sample) show an 22 average valuation of the worsening and improving conditions. Compared with others (Table 8) , 23 this segment has the highest proportion (39%) of guests who have selected rooms with club access 24 for their reference stay as well as the largest share of two-night stays (24%). club room (Table 8) , and the proportion of guests in this segment who stay for only two nights
28
(8%) is significantly lower than those in the other two segments. (Table 9 ), the guests in this segment select the lowest floor level for their reference stay.
4
US citizens are less present in this segment.
5
Segment 2: Low worsening sensitive. The guests in this segment are less dissatisfied (than average) 6 by staying in lower-floor rooms. This segment has the highest household income, which ranges 7 between US$7,000 and US$8,999 ( Table 9 ). The hedonic component of this attribute may 8 therefore support different level of sensitivity across customers in different income groups. (Table 9 ). average) by an improvement in the cancellation policy (i.e., from non-refundable to refundable).
19
Compared with those in other segments (Table 10) , the guests in this segment report the highest 20 household income, which is slightly above the US$7,000-US$8,999 range.
21
Segment 2: Average improving sensitive. This segment composes 51% of the total sample.
22
Compared with others (Table 10) , this segment has the highest proportion of refundable 23 cancellation policy (22%) and the highest likelihood of three-night stays (25%). selected by only 8% of the guests in this segment for their reference stay (Table 10 ). This segment 27 also has the highest proportion of guests who are staying for two nights (27%). (when losing the privilege) higher than a guest who has stayed in a city-view room (Table 4 ). This 10 loss aversion behavior can be used as basis for the allocation of privileges to those guests who 11 have been bestowed with the same privilege in their previous trip and are willing to pay more to 12 maintain such privilege.
13
In RM practice, different customer segments must be targeted according to their preferences for conditions (i.e., price segment 1), British guests have higher representation than expected.
22
They are also less likely to be persuaded by a better cancellation policy. Only 9% of guests Compared to a proportion of 12% US guests in the entire sample, their proportion in "floor" promising way to promote the utilization of this research. 
